The increasing prevalence of obesity during pregnancy raises concerns over the intergenerational transmission of obesity and its potential to exacerbate the current obesity epidemic. The fetal origins hypothesis posits that the intrauterine environment might have lasting effects on children's outcomes. A large literature establishes that mother's prepregnancy obesity is correlated with obesity in her children. However, previous research is largely based on comparing individuals across families and hence cannot control for unobservable factors associated with both maternal and child obesity. We use both withinfamily comparisons and an instrumental variable approach on a sample of 4435 children to identify the effect of maternal pre-pregnancy obesity on obesity in preschool-aged children. Consistent with extant research, OLS models that rely on across-family comparisons indicate a significant correlation between maternal pre-pregnancy obesity and preschool obesity. However, maternal fixed effects render those associations insignificant. Instrumenting for mother's BMI with her sisters' BMI values confirms the null result indicating that the in utero transmission of obesity is likely not driving the increase in childhood obesity.
Introduction and Previous Literature
Childhood obesity has more than doubled in the past 30 years (Ogden et al., 2014) . While alarming on its own, recent research has also shown that obesity is persistent and associated with long-term health consequences: Obese children are more likely to be obese as adults and are at greater risk of type 2 diabetes, heart disease, stroke and certain cancers (Pan et al., 2012; Ogden et al., 2014) . Authors of a recent study showed that one third of children who were overweight in kindergarten were obese by eighth grade, and almost every child who was obese remained that way as an adult (Cunningham et al., 2014) . Calculations based on U.S. data indicate spending on obesity-related illnesses could be as high as 20 percent of annual health care expenditures (Cawley and Meyerhoefer, 2012) .
In addition to the well known health consequences of obesity, research has also linked childhood obesity to poor cognitive outcomes, although the evidence is mixed as to whether the effect is causal (Kaestner and Grossman, 2009; Averett and Stifel, 2010; Zavodney, 2013) . Capogrossi et al., (2013) posit that the effects of childhood obesity on cognitive outcomes might be particularly acute for lower performing students. In addition, there is mounting evidence that obese children suffer emotional and behavioral problems (Griffiths et al., 2011) . The consensus among experts is that it is far easier and less costly to prevent childhood obesity rather than to reverse it (Oken et al., 2003; Whitaker, 2004) . The goal of this paper is to examine a potential early determinant of obesity, whether there is a direct, observable link to childhood obesity from maternal obesity prior to pregnancy, using a large-scale, national survey.
Maternal obesity also has been significantly associated with pregnancy complications.
Indeed, the research shows that obesity is fast becoming the most common complication of pregnancy in the U.S. (McDonald, 2010; Lu et al., 2001) . Underscoring the magnitude of the problem, pre-pregnancy obesity prevalence continues to increase; in 2009 1 in 5 pregnant women were obese when they became pregnant (Fisher, 2013) . Medical professionals have long stressed the dangers of obesity and excessive weight gain during pregnancy and highlighted how they might affect the pregnancy and the health of the fetus (Boney, 2005; Whitaker, 2004 ). An increasing awareness of these links has led to repeated updating of weight gain recommendations. As recently as 2009 the Institute of Medicine (IOM) issued revised guidelines for healthy pregnancy weight gain.
1 Recent research has investigated whether pre-pregnancy maternal obesity is associated with adverse birth outcomes (Yan, 2015; Averett and Fletcher, forthcoming).
The hypothesis that maternal pre-pregnancy obesity and/or excess weight gain during pregnancy might have an effect on childhood obesity has standing in the literature. Scholars from various disciplines have established that pregnancy is a critical time for children's development and that a mother's decisions and environmental exposures during pregnancy can have profound effects on birth and later life outcomes. For example, the fetal origins hypothesis posits that the uterine environment can have far-reaching and lasting impacts on adult health . In this theory chronic, degenerative conditions of adult health, including heart disease and type 2 diabetes, might be triggered by circumstances occurring decades earlier, such as in utero nutrition 2 The fetal origins theory posits that obesity is passed from mothers to children through high concentrations of glucose and fatty acids that pass through the placenta. Mothers with high pre-pregnancy BMI and those who gain excessive amounts of weight during pregnancy have more fat and thus deliver greater concentrations of glucose and fatty acids to the developing fetus (Catalano, 2003 A primary challenge in using observational data to make cross-family comparisons of unrelated children concerning the effect of pre-pregnancy obesity on childhood obesity is that the comparisons might reflect not only the intrauterine effects of maternal pre-pregnancy obesity but also obesity-promoting or environmental factors that are shared between a mother and her child (Lau et al., 2014; Ludwig et al., 2013) . Some risk factors for childhood obesity are observable and reflect post-natal interactions between mother and child, such as time spent watching television, dietary patterns, or the general quality of the home environment (Strauss and Knight, 1999; Reilly et al., 2005) . Therefore, cross-section estimates could suffer from omitted variable bias. When these omitted variables are positively correlated with a woman's pre-pregnancy obesity, studies may overstate the effects of her pre-pregnancy obesity on her children's obesity. This has led researchers to compare children of the same mother (i.e. using mother fixed-effects models) to control for shared familial influences that are unobserved but do not vary across time.
For example, Branum et al., (2011), using data on over 2700 families interviewed in the Collaborative Perinatal Project, find in OLS models that pre-pregnancy weight and GWG 4 are statistically significantly associated with BMI z-scores in four-year old children but this effect disappears in family fixed effects models. Using data on over 146,000 Swedish males, Lawlor et al., (2011) find no association between GWG and BMI at age 18 when comparing siblings. In contrast, Ludwig et al., (2013) using data on all school-age children in Arkansas, find evidence in a maternal fixed-effects model that high pregnancy weight gain is associated with childhood overweight status. They use this as support for the fetal origins explanation that maternal obesity might program the fetus for future weight gain and obesity, though they state that "the magnitude of the effect may be small" (Ludwig, et al., 2013, p. 5) .
Despite the advantages afforded by maternal fixed-effects models, they cannot control for time-varying factors that could be important. Thus, at least one previous study has turned to the method of Instrumental Variables (IV). Lawlor et al., (2008) use data on over 4000 families from the U.K. and in OLS models find a significant association between pre-pregnancy BMI and childhood BMI at ages 9 to 11. This effect disappears when they instrument for pre-pregnancy BMI with an obesity genotype as a predictor of pre-pregnancy BMI.
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Given the health costs and potential cognitive consequences associated with childhood obesity in the literature, we seek to add to this literature and identify whether a woman's weight status before pregnancy and her weight gain during pregnancy exert a potentially causal effect on childhood obesity. If there is evidence that obesity is transmitted from mothers to children during pregnancy, policy and practice aimed at reducing maternal weight before pregnancy and controlling for weight gain during gestation might have profound health impacts for not only the women themselves, but also their children. The CDC growth charts were devised using survey data from three nationally representative samples of boys and girls aged 2 to 20 during the years 1963 to 1994.
5 Thus, when a child is identified as overweight in our sample, it indicates that his BMI is higher than 85% of surveyed children of his age during the reference time period. By definition, 5 percent of children are obese in the reference sample, but the metric allows for variance in obesity prevalence over time and in our sample.
In addition, and crucial to this study, the NLSY collected information on the height and weight of respondents and for each pregnancy we can observe the mother's pre-pregnacy height and weight. In particular, for mothers, weight is collected every round and height was collected in four rounds : 1981, 1982, 1985 and 2006 . A mother's pre-pregnancy BMI is our key explanatory variable of interest. We use the self-reported heights from 1985 and weights from each recorded year preceding a birth to create pre-pregnancy BMI. According to their BMI, mothers are each placed into one of four categories using the World Health Organization Cutoffs. Underweight corresponds to a BMI of less than or equal to 18.5; BMI in the recommended range is between 18.5 and 24.9; overweight women are those with a BMI ranging from 25 to 29.9; and obese women have a BMI greater than or equal to 30.
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The NLSY also asks women to self-report their GWG in pounds for each pregnancy, which
we control for in all of our models.
To create our analysis sample, we start with a sample of 8265 NLSY children observed from 1986 to 2010 who are 24 to 59 months old and for whom we have information on height and weight so that we can calculate their BMI percentile score. Because, as we noted above, the key explanatory variable of interest is mother's pre-pregnancy BMI, we drop the 1348 observations where this information is missing. In addition, because pre-term births have their own set of complications, we further limit our sample to those children who were not born preterm (eliminating an additional 845 observations), and those whose gestation length was in excess of 42 weeks (169 observations), and those born below 500 grams (6 observations) or above 7000 grams (2 observations). We also drop 42 women who reported having diabetes during the year they had a birth. pre-pregnancy BMI category between pregnancies; of those, 213 changes were to a lower BMI category while the rest were to a higher BMI category.
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Our focus in this paper is on the effect of mother's pre-pregnancy obesity on her preschool aged child's obesity status. However, as noted in the introduction, other factors such as dietary habits, genetics and the quality of the child's home environment might also affect weight outcomes. The NLSY is a particularly rich source of data and we control for many covariates to attempt to isolate the effect of mother's pre-pregnancy weight on her preschoolaged child's weight. In particular, we control for mother's age, age at first birth, parity, education, urban residence, marital status and income; these means are shown in Table 2 .
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We also control for the child's age in months, birth order, birth weight, gender, and race.
In addition, we include controls for the month of the mother's first prenatal visit, whether she smoked or used alcohol during the pregnancy, whether or not the child was breastfed, and the home environment using the Home Observation for Measurement of the Environment (HOME) score. 8 In the next section, we detail our econometric specifications.
Methods

OLS
Using the sample of mothers with singleton births over our sample period, we test whether pre-pregnancy obesity and GWG are correlated with obesity among two-, three-, and fouryear olds using the following OLS specification:
where y is the ith child's BMI the first time they appear in the sample between the ages of two and four, for the mth mother in the tth year. O is a vector representing the mth mother's weight, either as a continuous measure of BMI, or a series of dichotomous variables indicating underweight, overweight or obese status and a control for GWG for each child (pregnancy) i in year t. The primary coefficient of interest is the vector β. X im is a vector 9 of variables specific to each child as shown in Table 2 (e.g. child's age in months, the HOME score, mother's education, marital status, mother's age at the birth, parity, whether she smoked, used alcohol or prenatal vitamins during the pregnancy and the month of her first prenatal visit, the child's birth weight, whether the child was breastfed, and whether the child was born via c-section). The vector Z includes a mother's characteristics that do not vary with each child, which include mother's race and her age at first birth. T t is the vector of year fixed effects.
Maternal Fixed Effects
As noted earlier, genetics and other time-invariant characteristics of the mother could affect our outcomes of interest. These characteristics might include chronic health conditions, health habits, or environmental exposure. For this reason, we add mother fixed effects to our initial OLS specification in order to account for a mother's time-invariant characteristics.
This specification allows us to compare births across mothers and the effect of pre-pregnancy BMI is now identified off of mothers whose pre-pregnancy BMI status changes over pregnancies. The specification is as listed in 3.1 but with mother fixed effects (γ m ) as follows:
Note that the Z m vector drops out from this specification because these characteristics do not vary across children. This specification only includes those mothers who had more than one child in the sample. Identification of the parameters on the maternal pre-pregnancy BMI categories comes from discordant siblings (i.e. siblings whose mother changed pre-pregnancy BMI categories).
Instrumental Variables
Our OLS models establish a correlation between maternal obesity and preschool obesity.
This association disappears when we use a maternal fixed-effects specification which is consistent with much of the literature, as described earlier. While the maternal fixed-effects methodology is an improvement over the OLS specifications, this method cannot control for time-varying, unobservable factors that might affect both mother and child obesity.
These factors include a mother's pre-and post-natal behavior that could either reinforce or compensate for a child's initial health endowments and concerns about intergenerational transmission of obesity. As a result, we cannot assert definitively that a causal relationship exists between maternal pre-pregnancy obesity and childhood obesity using either OLS or maternal fixed effects. In order to address the issue of causality, we turn to the IV method.
The NLSY lacks genetic information so we cannot use the same instrument as Lawlor et al.
(2008) but we are able to exploit the large-scale nature and sampling design of the NLSY79
to secure an instrument. In particular, among the original respondents to the NLSY are a number of siblings. In the past, economists have used information on siblings and twins as controls or instruments by appealing to the argument that biological siblings and twins share many genes. Thus, using the BMI of a sibling as an instrument provides variation in obesity propensity that is independent of the outcome of interest except through its effect on obesity.
Drawing on previous work by Cawley (2004), we instrument the BMI of the mothers in our sample using the BMI of the sisters of our NLSY79 mothers, a group we expect to have similar health and obesity status as the mothers in the sample. We use BMI of sisters, but exclude that of brothers due to the lack of agreement regarding the comparability of men's and women's BMI values. Identification is obtained as in Cawley (2004) , who explains that on average half of any individual's genetic material is shared with siblings of the same parents. Thus, a sister's BMI should be a good predictor of an individual's BMI. This identification strategy is threatened if shared family environment is a significant predictor of obesity. We address this in a few ways. First, we include HOME score in our models to control for the quality of the home environment. In our OLS models, we found no association between HOME score and childhood obesity. Secondly, we refer to the literature, which has shown little to no observable effect of shared family environment on obesity (e.g., Grilo and
Pogue-Geile 1991, Wardle et al., 2008) . Finally, although previous literature cannot entirely rule out that family environment has some effect, we rely on the fact that sisters no longer live together and thus any effects of shared family environment would be less important in adulthood. Sister obesity status (or aunt obesity, from the perspective of the child) is plausibly exogenous to child obesity; as long as the aunt is not the child's primary caretaker, aunt obesity should influence the child's obesity only through the genetics that are shared between sisters and shared between mothers and children. The model we estimate is given by:
where B im is the average BMI of any sisters interviewed in the year of mth mother's birth.
y is now the ith child's (child of the mth mother) obesity status in year t. The variable of interest, mother's weight status, O, remains as defined in 3.1. We use the predicted values of O,Ô in the second stage. As before, T t is a vector of year fixed effects.
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Using the average BMI of all sisters interviewed as an instrument is plausibly more exogenous than a mother's own BMI, which might be correlated with exercise and eating habits that are also practiced by children. Because we only have one instrument, in this specification we measure mother's pre-pregnancy BMI as a continuous variable as opposed to the categories used in earlier regressions. We note that our genetic instrument, however, is most likely to be informative about the genetic channels of inter-generational transmission of obesity. Tables 3 and 4 show four OLS specifications starting from the most parsimonious, and then progressively adding relevant controls. Table 3 shows these specification for the dependent variable measured as overweight (BMI percentile>85) and Table 4 for obese (BMI percentile>95). The first column of each table presents results from a model that only includes the mother's pre-pregnancy BMI categories, her GWG and a set of binary indicators for child's age in months. These unadjusted regressions reveal that mothers who begin their pregnancies obese have preschoolers who are 9.5 percentage points more likely to be overweight and 7.3 percentage points more likely to be obese. Both effects are large with the 9.5
Results
Descriptive Statistics and OLS
percentage point increase in the probability of being overweight translating to a 36.8% increase in the probability of a child falling into the overweight category ((9.5/25.41)*100=38.7) and the 7.3 percentage point increase in the probability of obesity translating into a 48.8% ((7.3/14.95)*100=48.8) increase in the probability of preschool obesity.
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In column 2, we add in the child's birth weight as a covariate. Previous researchers have found that child birth weight attenuates the effect of mother's pregnancy weight gain on childhood obesity (e.g. Ludwig et al., 2013) . Birth weight in pounds is positively and significantly related to both the probability of being overweight and obese as a preschooler.
An additional pound at birth translates into a 2.1 percentage point (8.6 percent) increase in the probability of being overweight and a 1.2 percentage point (8.1 percent) increase in the probability of obesity. Consistent with previous literature, adding this variable only slightly attenuates the coefficients on a mother's pre-pregnancy BMI.
In column 3 we add a set of year dummy variables (coefficients not shown in the table).
The coefficients on these year dummies reveal that children born in the later years of our sample are more likely to be overweight or obese which is consistent with the upward trend in childhood obesity seen in the U.S. Including these year fixed effects reduces the magnitude of the coefficients on both the pre-pregnancy overweight and obese variables, but they remain statistically significant and still exert a sizeable effect.
In column 4 we add the full set of covariates shown in Table 2 although due to space limitations we only show some of the coefficients. There are several notable findings. First, the addition of these covariates further attenuates the effect of maternal pre-pregnancy obesity on a preschooler's likelihood of being overweight or obese but these coefficients are still statistically significant. 10 In particular, our findings indicate that women who begin their pregnancies obese are 4.6 percentage points more likely to have an obese preschooler than those who begin their pregnancies in the recommended BMI range. Second, children of married mothers and those who were breastfed are less likely to be overweight or obese.
However, children born via c-section are more likely to be overweight and obese. Third, we observe mixed results on race/ethnicity: Hispanic children are more likely to be overweight 14 and obese but we see no effect for black children relative to white children. We also find that birth order is negatively related to obesity but not to overweight status. Lastly, we find that the HOME environment is not a significant predictor of preschool obesity or overweight status.
Maternal Fixed Effects
While our OLS results establish a clear correlation between pre-pregnancy BMI and preschool overweight and obesity even after controlling for a rich set of covariates, they do not necessarily establish a causal relationship. As noted in the introduction, there are some unmeasured factors that could be correlated with mother's pre-pregnancy obesity and her child's obesity.
As one example, we have no information on shared family mealtimes, some aspects of which have been linked to obesity outcomes (Fiese et al., 2012) . We are also unable to observe diet and exercise habits. To move closer to potentially causal effects, we turn to the results of our maternal fixed-effects models, which are shown in Table 5 . We show the FE results in two panels: the top panel has the overweight outcome and the bottom panel the obese outcome.
All models include the full set of covariates shown in Table 2 and in the last column of Tables   3 and 4 .
In each panel, the first column presents the OLS results to facilitate comparisons across models. The second column presents the FE model that is identical in specification to the OLS model. This model is identified off of those mothers whose pre-pregnancy BMI category changed across pregnancies, for instance, a mother who is in the recommended weight category before her first pregnancy and is in the overweight category before her second would be in this sample as would a mother who moved from the overweight to the underweight category between pregnancies. However, women who lose weight between pregnancies might be quite different than those who gain weight. Thus, in the third column of this table we present the FE model for only those who gained weight between pregnancies, a group which constitutes the majority of the changers. Finally, because mothers with more than two children might be quite different from mothers with two children (the majority of women in our sample with more than one child have two children) the last column (5) limits the sample to mothers with only two children who gained weight between their first and second pregnancy. The results from these specifications reveal that regardless of the sample, we find no effect of pre-pregnancy BMI on preschool overweight or obesity. Finally, we also performed a similar set of regressions excluding first-born children. In consideration of space, we do not show these results, but similar to the other specifications, they show no measurable relationship between pre-pregnancy BMI and preschool obesity status.
11
Overall, the maternal fixed-effects results indicate no statistically significant effect of pre-pregnancy BMI on our outcomes of interest. 12 The point estimates are often smaller than the OLS estimates and occasionally switch signs. As expected, the standard errors are larger. These estimates indicate that once we have controlled for time-invariant, familyspecific factors, there is no effect of maternal pre-pregnancy BMI on preschool overweight or obesity.
In order for the maternal fixed-effects approach to be valid as we noted above, any change in maternal BMI between two pregnancies should be exogenous and unrelated to all the potential confounders that might induce a spurious positive relationship between maternal and child BMI. However many of these confounders are precisely those that are likely to change following a pregnancy. These include health habits such as smoking, diet and exercise, stress, and the home environment more generally. These are all potentially altered by the birth of a child, especially the first child. Because of this, we also run our models on the subsample of second and later born children. For brevity, we do not show the results, but they are consistent with other models: We find no significant effect of maternal pre-pregnancy obesity on preschool obesity in the sample consisting of second born and later born children. We do caution that the sample sizes become smaller and hence our estimates are less precise.
Instrumental Variables
In Table 6 , we present the results of our IV regressions. We also show OLS and FE models in this table to facilitate comparisons. Columns 1 and 2 are the IV model on the relevant sample. Because the IV model is estimated on a smaller sample size (only on those women who have a sister in the NLSY) we limit our OLS and FE results to that sample to facilitate comparisons. Columns 3 and 4 are the OLS model on the full sample and columns 5 and 6
are the FE models. All models include the full set of covariates (though some of these drop out in the FE models). We also do not include GWG in these models as we only have one instrument and GWG is likely endogenous. 13 Our first stage F-statistic is 86.79 indicating a strong instrument, predictive of mother's BMI. In these models, we see no evidence of an impact of a mother's predicted pre-pregnancy BMI on the probability that her preschooler is overweight or obese. As expected, the IV standard errors are larger than the OLS standard errors although comparable to those of the FE model when using the same sample.
We have focused our attention on overweight and obese as categories since these are the conditions associated with health concerns. In appendix 1, we also examine the continuous variable of child's BMI percentile as an outcome. We show IV, OLS, and FE models. The same pattern holds in these models: our OLS results indicate a strong positive effect of mother's pre-pregnancy BMI on her child's preschool BMI percentile which disappears in FE and IV models.
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Discussion and Conclusions
Evidence from numerous studies establishes a strong relationship between maternal obesity and childhood obesity. However, the extent to which such findings represent more than a correlation is unclear. Studies based solely on a single cross section of data cannot definitively address correlation as a third factor that causes both the maternal obesity and the childhood obesity might be responsible for the positive correlation. Here, we examine a snapshot of obesity before the mother becomes pregnant and attempt to determine whether these correlations stand up to stricter identification strategies including one depending on withinfamily variation and another on an IV strategy. We consider childhood obesity before the child enters school, thus eliminating estimation problems that might arise from heterogeneous content and quality of schooling.
This paper contributes to the literature in the following ways. Our study is novel in that we use both maternal fixed-effects (FE) and instrumental variable (IV) estimation in an attempt to ascertain whether the well-established correlation between material prepregnancy obesity and childhood obesity is potentially causal. Our study also allows for assessment of both GWG and pre-pregnancy BMI, whereas much of the literature (e.g., Ludwig et al., 2013) can only account for GWG. Other papers have used maternal fixedeffects models to examine these questions using data from only one U.S. state (e.g. Ludwig et al., 2013), or use older national-level data (e.g. Branum et al., 2011) . We use more recent, national-level, U.S. data. As far as we know, we are also the first to apply the IV method to address this research question using U.S. data.
We find, as in other studies, that there is a positive and significant relationship between a mother's obesity status before she becomes pregnant and her child's obesity during the preschool years. These correlations, however, disappear in maternal fixed-effects and IV models. These results suggest that other time-invariant, mother-specific characteristics, such as exercise habits and healthy eating, might be just as or more important than GWG or prepregnancy BMI for determining healthy child outcomes. A threat to our estimation strategy arises if mothers who changed weight categories from one pregnancy to the next were, for instance, aware of the dangers associated with weight gain and engaged in compensatory behavior to counteract the potential adverse effects of their pre-pregnancy weight status. In the case that these changes are correlated with lower probability of obesity, we might not see an effect on the probability of being an overweight or obese preschooler. However, our IV results reinforce the maternal fixed-effects results in that they also indicate no effect of maternal BMI on child obesity. Our results indicate that focussing too much attention on the role of maternal obesity in fostering early childhood obesity might be misguided and that physicians and policymakers should consider other factors when providing guidance to families regarding healthy weight gain for children. Table 2 for full set.
Standard errors in parentheses, clustered at family level. *** p<0.01, ** p<0.05, * p<0.1 All models contain full set of controls as shown in Table 2 . Standard errors in parentheses, clustered at family level. *** p<0.01, ** p<0.05, * p<0.1 All models contain full set of controls as shown in Table 2 . Standard errors in parentheses, clustered at family level. *** p<0.01, ** p<0.05, * p<0.1 All models contain full set of controls as shown in Table 2 . Standard errors in parentheses, clustered at family level. *** p<0.01, ** p<0.05, * p<0.1
Notes
1 In this paper, we include gestational weight gain as an independent variable, but do not focus on healthy weight gain.
2 A large, related literature uses natural experiments to determine the effect of intrauterine environment on child health (e.g., Almond, 2006; Almond and Muzumder, 2011; Schulz, 2010; Stein et al., 1995; Prentice, 1983; Ravelli, 1976) . 3 Animal studies confirm the detrimental effects of maternal obesity on offspring. For example, Samuelsson, et al., (2007) show that diet-induced obesity in pregnant mice results in higher rates of insulin resistance and adiposity in their offspring. 4 Other scholars (e.g. Norton and Han, 2008 ) have used genetic information from biomarkers as instruments for obesity when examining the effect of obesity on labor market outcomes. These scholars argue that genes that change the propensity of a person to be obese provide natural variation, as long as those genes are not correlated with other behavioral factors and hence instrumental variables created from this genetic information allow researchers to control for the endogeneity of obesity and obtain consistent estimates of the causal effect of obesity on labor market outcomes. Unfortunately, the NLSY does not contain such information 5 These data are compiled from the NHANES I, II, and III surveys. 6 These are similar to the sample inclusion criteria used by Ludwig et al., 2013 . We cannot distinguish gestational diabetes from other types of diabetes in the data, so we drop all women with any diabetes diagnosis in the year of pregnancy. 7 As is common in survey data, a significant number of women do not report their income. Rather than delete them, we measure income categorically including a category for missing. These categories are adjusted for inflation. Our results are not sensitive to including continuous measure of income in place of the categories. 8 A general discussion of this measure can be found at: https://www.nlsinfo.org/content/cohorts/nlsy children/topical-guide/assessments/home-home-observation-measurement, accessed 05/01/2015. A complete list of questions used to construct the HOME z-scores can be found at https://www.nlsinfo.or children/other-documentation/codebook-supplement/appendix-home-sf-scales (accessed 05/01/2015). The HOME score measures the quality of the home environment provided by a child's family and includes questions regarding the cleanliness of the home, whether the play environment in the home is safe for children, whether regular meals are eaten, whether television time is limited, what type of discipline is used, how often parents read to the child and whether parents assist with homework among other questions
